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T. D. A. Unit

G.C.C. AND r AM r OF M - 4MICAL P WW

P LEM: This a-Ludy was nad (1) to detern-Ie emirically T-.) shifts inS~connlatian coefficients resulting frum shifts in the range of
abillt•- of the group tested and (2) to cuqxl•re theim chne with

those predicted by means of Kalley•' foruula for "correcting the
corirlatlca coefficient" for different ranges of abilitZ.

SDATA: Me data ore secured frcu the sample of 500 casee used in the
standardization of MA-2 and M-5-. This aemple ,as selected in
accordance uith a numer of crieria frza 2766 cases. These

-criteria 'ere: (a) ce-half of the cases had MA-? first and
the other half bad MA-3 frit, (b) ie-hallf of the cases were
ft's Ft. Knox and the other half f-c Camp Croft, (c) all casee
had taken GC.T.,h Mh-1, MA-2, and MA-5 (d) the il-? and M-)

O Army grade distributi•cr of standard scores for the sample
corraespcrd to the distritutics of standard scores odbtained frca
the 2766 cases (e) every 6th paper was selected to randtwne an•y
other -variables.

PPOCSDURE: The procedure used was to determine:
1. the correlatIos between G.C.T. standard scores and the

standard scores MAk-i, M4-2, and MA-) for G.C.T, Arm)
grades I + Ii, 1 + i1 + III, and I + II + III + IV.

2, the conrrlations between G.C.T. standard scores and ther
raw part Ecores m MA-2 and WA-3 for the saw combinations
of AM agndeB listed above.

5. the estimated correlatims b,-etwen G.C.T. standard scores
and standard scores on Mik-I, Mi-2, and M-3. This
estimation vat made byý mjans of the formula _i -i rhlr%
Ve R - predicted correlaticu

r - atained conrelationc

C)te d variance of zw tricted rare
Variance of total -ra9 ..Thi fo -~as ESiven by Kelley as a/Z =•-. 1•-.r2.

1. The size of the obtalmed c=rrelatioa coefficIente is a direct
\ 2 function of the ran of ability an meaiured by PrW- Grae levels

i an b7 the standard deviatonis.

2. The steAdard errr•s of eatimate for M&-2 for this sample appear
to vary as thoug* ftm rand= factors, bcu the standard errors of
estimate for Ml-I ad MA-3 appear to be affected by sow systematic
biasose.
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3. Th c latio of M&-2 and S.o3 with G.C.T. are quite imilsar
for each level of ability, the correlations of 1A-3 with G.C.T.
ccaiatentl rM frus +.01 to +.03 higher than thoes for 11-2
with (i.tXT.

B. Te correlatims of 14&-1 with G.C.T. ae ccnsistently higher
than thwU for Mk-2 and MA-3 vith G.C.T. Mb differenes between
the coxrrelations of MA-i and of NA-) v-ith 0.0.7. rangx- frcm 4.15
for Arm Gradee I + II to +.0.5 for the untire range of Arz Grades.

5. Fleher's z-test of significance when applied to tin dIfferences
between the correlatiom of A-1 with G.C.T. and the corrslatir•a of

-•2 end MA-) with G.C.T. Indicates that (a) the differences between
the Ms-i and the M4-2 correlations are probablW .ialficant and (b)
that the differences betveen the Mk-i end the MA-) coireatiWs are
of doubtful significance.

In term of chances in 100 of aetting differences as largp as
those or la-ger, the differences between the correlatims of G.C.7.
vith MA-I and with YA-2 range frts 2 in 100 for the aml",st rang.
of ability to 0.1 in 100 for the entire range of values. F¥sher, Peter
and Van Vooral4ie, Walker have used as levels of signif icance, more than
5 chances In 100 as not lugilficant, between 5 aa 1+ chances in 100
a# dohtf~ul, and I or fewer chances in 100 as significant.

in terms of chances in 100 of grt a difference as large as
those secured between the 14-I and the M-3 cCorrlatIons, the values
tiacured range fron 4 In 100- for grAes 1, 2, 5, to 2 in 100 for the
entire range of ability.

ESULIB: I. Mbe correlatimts between the standard scores for G.0.2. end 4A-I,
M4-2, A#A-5 for different ranges of ability are given in table I below.
Ze carrelations increase with an Increase In tbn range of abilty.
Tbs standard errars of astiatea for those saw ranges of ability are
included. If the regressien axe linear and the standard deviations
of the arrays ars equal, th!oe standard errors of estimate should shot
mly chance fluctuation around an awarce value. However, these o tout
for la-i and MA-) vary almost too esytematically to be erllainable by
rantsu factuor. It my• be that these variatl'me arm due to a sýstematic
var~ation frcm (a) linearity or (b) equal vrances. The factor of
equal variances for each arra- (AAsy Grade an G.C.T.) was checked by
cwaputIng the standard deviatios for each Army Grade.
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[TA N A i L N -2 A-!
OWIN]G 7M A~IZM=3N1R G.C.T. AND Ki-i AM2 4-,U
8ThIDPD 19VIA~TIME AXD =E BTAUDAID EFIRM OF ESTlIM79 YOB VARIOU
ccMmNAMI oF AM (GaA G.C.T.)

=~T C~NDN VIM G.C.T. S.D. mmUS

NA-1 1,2. 20h .54 3.1.9 10.o
1,2,3. 363 .66 14.5 11.0
1,2,304. 477 .78 18.0 11-.3
1,2,3,4.5. 500 .80 19.0 12.4

,-2 ,12. 2 .38 13.8 12.8
1,2,3. 363 .55 15.2 12.7
1,2,3,4. 477 .70 17.8 12.8
1,2,0•,.5. 500 .72 18A. 12.7

MA-3 1,2. 204 .39 12.4 11.4
1,2,0. 363 .5a 14.2 1.6
1,2,3,4. 477 .73 17.3 11.9
1,2,3,4,5. 500 .75 18.3 12.1
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2. In Table II, it vill be noted that the three NA tests ve rather
tiffereut results as far as standard dev~atioms are cmcerne&. Ow li-1
ttalar& deviatioms re smaller at the extrames, the M-2 valmeb vreie,

*rratIe&U7, and the )M-3 standard deviatims tAndel to increase vith a
deerease in abilit7. Since these results vere all obtained m the saw
populatim, It vax couclu~d that (1) these differences are probablyv a
refleftiru• of the inhlerent test characteristics and not of the specific

tlersnme• In leve-l of ability of the grap and (2) tht the syntanmti1
variation In the test's imntimed above is noree proba1bl4 due to a de-parture
of the regmess!m line frc linearity.

TABI II

7VM EACH G.C.T. AMD ABM G.

A4M A1E NI 14

53 123.3 9.7 119.14 v.4 121.4.0
]a 151 111.7 32.1 111.1 13.6 112.9 1.
111 159 99.1 12.7 99.2 13.0 100.7 12.1
IT 11~4 31.5 12.8 8)4.1 13.9 814.9 1-
V 23 69.5 11.1 75.0 10.8 75.3 13.7

7 TOM 500 100.1 oo90 loo.4 18.1 101.8 18.2

3. Me correlatimse between G.C.T. standgxd score and the rav part scores m
MA-2 ajD MA-3 are given in Table III belou. Th trends are ccaarable to those
foand in the total standard scores for these Mechanical aptitude teats.
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-- '3-,•T A X IZ : I II

EMI CN Gco"M MIES ANAECO ONN PAM%R a-2 AND Mk-5 TO M- WITHf Mfl SD "AIRD IIMVIATIOM 07 'I P MS BCD=~.

IX*• PART cOmINm N WIY G.C.T. S.D.

W-2 1 1.,2. 204 .27 7.1
1.2p3. 363 .1497.1,% ,4 77 .66 8.4
,f, ,O4,5. 500 .68 8.6

1t1 1,2. 204 .33 B.I
1,2,3. 65 .A4 8.6
1,213th. 477 -.55 8-7

1,2,5,1,0. 5o .6 8.8

M 1,2. 20o4 .32 6.1
1,2,5. 565 .46 6.1
1,2,3,h4. 477 .63 7.7
1,2,.3,4,5. 500 .66 8.0

MI 1,2. 2014 .53 67!,,3 63 .47 7.1
l.2,3,1. 477 .64 8.2
1,2,,4,5. 5000 .66 8.

ii 1, 2. 204 .55 7.9Sz • , .1 • 7 .6
1,2,5. 565 .45 8.5

1,2,3,4. 477 .66 7.5
1,2,,5,1,. 50 .69 7.7



"14. a sh•nificamce of the diffetrncee between the correlation of
NA-I with GC.T.. and the correlations of MA-2 and MA-3 vith G.C.T.
were evaluated bz means of Fisher's s-test. Wble test was applied to
the correlatins of total scumns for each rang of abillit. It had
been ueed prevtously In evaluating the par-t scov correlatims for the
total range of ability (Report cf As- 2 and MA-3 standardization). the
data are given _ TMble IV belowv IhM valuae in the "T" colbm
reprsent the standard scorme daviations for the given differences, and
th1ee "T"s are evaluated by mans of a table of normal carve areas and
deviations. nbs entrke In the colvmw headed "chances in 100' represent
the chances In 100 of securing by chance Otylatimts, differences as
I ar .a or 2 if thare v-ers no difference between the
correlatims of the total universe. The ratings of doubtful, siguifi-
cant, or nonsignificant, are basee on the commn use of the % level as
"the edge of the nonsig1ificant area, fron 5% to 14-1 as doubtful, and lý
or less as significant.

The differences secured batveen the MA-l and the _MA-P correlatimps
tend to be slenificant, vhile thmoe between the W-l anDem the MA-5
correlatiomm tend to fall in t,. doubtful range.

TABIE IV

SEOWING PE&JLID OF FISHR'S Z-!MiETZOD Mfl SIORUICANCE OF ME DIWMENCS
EflVEN C0RDEITIO COEPFICIENM FOR M~ MA--2 AND 31k-S COXREIATIOES VI2I
0.0 .T. CQ(PABE WIlE !i$ MA-i COPRELAITIONS WIIi G.C .T

TKST AMY GRAM ~ CORRMlATIONS N T PROM1?S RATING
C(0BIM W-l G.C.,. IN, 100

M-l 1,."2. .54 204 - -

1.,2,5. .66 365 -

1,2,3,4. .78 477 . - _
,2,,,. .80 5a00

NA- 1,,2. .58 204 2.05 2.0 doubtful
_ 1,2,3. .55 363 2.34 1.0 siei~ficant
1,2,3,4. .70 477 2.74 0.5
1,2,,4,•5. .72 500 5.01 0.1

"MA-3 1,2. .39 %10 1.95 3 doubtiul
15235. .58 363 17.5 14
1,2,3,4. .73 477 1.8a t,
-1,2,5,•,. .75 500 1.98 2
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5. The correlations for the total range of abUlity, i.e., Grades I
to V, were estimated by Kolaey's furmala using, in turn each of the cubinea-
ticme of Arns Grades. In deriving this formula, t3lley assumed that the
standard devii~tims of sccaum• mae vixarble are &quai for each score
Interval taken on the other variable, i.e., that. tha for x-Interva1 4s

equal to the Uy for any other x-interval of the sere- "vidv.- I conditio
hca!As for correlation surface of nt-zll'y distributed 'iarU-,t;e•, but iz not
secured for nonno~rmal distributions. Another asomwim•_ that a made io

that a linear regmesion Is oictalnee.

It bar, lean shtom in Table UI that the stndr dLeviations fc•r &lU the
Arm Grades are riot equal.. but that the- standdd deviations for Grades Up,

lin, and IV are epproxiwately equal. These Army G-rades Include the sawe
nmumber of standard *core polats,, so that for ths middle ranges of alwllt.;
the cmd'Mic-me aeaumed by Kelley; probably -are reasonabl~y approx!mated.

Petker and_ Van Voorhrin (pp 211-2.12) present the rcmalts af a chs~ c•az
Kelley's forlmna for- t -- correlation with difeetrne f abLi •'i

sprawling ones a, -- 3•ly computed from the consolidated tables yan aveag of
ol .0189 whe-n the algebraic signs of the daviations vere diexegar,&-d and by
ol +.004•8 i& the signs were cenaidared." (pp 211).

Inthie total sample of 500 under coasideratio zk uu1er of cares is,
i.n general., !--so than those used Jln the studies reported by Pr-.tere and
Van Voorharln.

The results of the pressit e.stimation are give-, In Table V belov. In
this table th4aluees of R, the estimated corzelatyn o the tlra ,o lhere (r) is the obtained
corPelaters for the restricted ran(PP a2 Is the varpresen obtait-f for the.
restricted range, and fr th theosatanwi for the total rages of ability.

•e n-a of la-eict!im in ths ef Q f M•-I and MA-5 are -11 positiva.Mhe diffea,•nca Betpeen & byedited cf-aelat(ioT (F) ta)d the obtaied cornela-

eptuaing oes aenily rs -her of -r V t rpd con olidated tabls b l v~ eo

tlyn (r.) decreases alea signs of the tnGades ins wcreared. An
estimates mae fro the s A-2 wrI Ucosidered." (ppt 2 )e e
that the c totistent positive errors of ertimation thewed from MA-I and MA-
might be traceable to a tenhency s oward a curviles ar rrlatie a bet-er G.C.T.
and theoe two variables, but this hvpothat is an e i not chocked.

Is it concluded tate e of,, the Is • sary to eistiaat correlation
cofficients forth rest-ricted rang., Kelley's fthevara ore =baIdf-77th
will give zraronasly accurate resulcs e If the undrlying a- ur5t!ons ars
mt, the ertimates will be dufflciendtcy closa to th) an the obtainefficiorens

for wet p~uroesea.

tin(v ecessa henr-ro 7-m rdscibndi ncesd h



GUMING OMMIiE ANDZW~D ISTIVA!O BflVZIts G.C.?. AID
MA MMS JOW I= TOTAL, RUM Or A)ILTT, MB M8IA74 ING mAX
ThW VARIOW MWILMA•1WU OF G.C.T. AM GALWS.

2WT AID AMI GRA1MB CxfEL&ION Z8Tomt__IU
TTAL S.D.. cowl= I S.D. w .G.C.T. COIJIC =:Oi(2) rt

*,-1 1,2. 20o 11.9 .5h .85 .8o
1,2,3. 36 14.5 .66 .82 .8o

19.o 1,2,3,,4. 477 18.o .78 .8o .80

1A-2 .,,2. 204 i7.8 .78 72 .72
1.,23,3. 363 15.2 .55 .72 .72

815477 17.8 .70 -72 .72

-3 1,2. 2 12.4 .39 .78 J75
1,2j,3. 363 1.4.2 .58 .77 .75

18.3 1,2,3,h-. T77 17.3 .73 .76 -75
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